Functional Heartburn
Dig Dis 2007;25: [172] [173] [174] 173 the same symptom can be produced by a physiological intraesophageal pH [3] . It has also been demonstrated that the infusion of fat into the duodenum enhances the perception of intraesophageal acid and may be a major modulator of postprandial reflux symptoms [4] . Chest pain and heartburn have been also provoked in normal subjects during esophageal balloon distension either in the proximal or the distal portion of the esophagus [5] . Pehlivanov et al. [6] suggested that longitudinal muscle contractions of the esophagus observed by high-frequency intraluminal ultrasound are the motor equivalent of heartburn sensation. Finally, heartburn can also be the result of an increased perception of normal peripheral stimuli at the central level [7] . In other words, heartburn can be the common final response to a variety of intraand extraesophageal stimuli.
In NERD patients lacking esophageal mucosal damage, the mechanism leading to heartburn can be represented by the presence of some histological abnormalities favoring the diffusion of hydrogen ions through the esophageal epithelium and the consequent stimulation of sensory neurons. In both animal models and humans, dilation of intercellular spaces has been noted in acid-exposed tissues by means of transmission electron microscopy [8, 9] . More recently, it has been shown that dilated intercellular spaces can be observed in 80% of NERD patients even using optical microscopy, which is more practical than electron microscopy in clinical routine [10] . However, it is currently accepted that an excess of intraesophageal acid is not present in many patients with NERD. It has been shown that between 33 and 50% of these patients presenting with heartburn do not have any evidence of pathological acid reflux by 24-hour esophageal pH testing [2, 11] . We have already mentioned that factors other than acid can be responsible for heartburn in this large subgroup of NERD patients. Therefore, it is clear that NERD is an umbrella concept underlying heterogeneous subgroups of patients with different mechanisms responsible for their symptoms. This also explains why the therapeutic response to antisecretory drugs is overall lower in patients with NERD compared with those achievable in erosive esophagitis [12] .
NERD patients with normal esophageal acid exposure met the Rome II diagnostic criteria set for functional heartburn. The recently published Rome III criteria, however, have emphasized that a further subclassification of these patients is needed [13] . Those individuals showing a close temporal relationship between symptoms and acid reflux events, despite having an esophageal acid exposure within the physiological range, can be considered as GERD patients. They demonstrate a positive response to antisecretory drugs, particularly when high doses of proton pump inhibitors (PPIs) are adopted [14] . So, the acid-sensitive esophagus is now excluded from the group of functional esophageal disorders and considered within the realm of GERD.
On the contrary, retrosternal burning in the absence of esophagitis at endoscopy, with negative pH test and non-response to a therapeutic trial with PPIs meets the essential criteria for the diagnosis of functional heartburn. In these patients the role of acid in inducing heartburn is excluded and the relevance of weakly acid or alkaline reflux remains unproven. However, there is no doubt that functional heartburn is something other than GERD. Disturbed visceral perception or altered central symptom processing seem to be the major factors involved in pathogenesis. Psychological factors may also be important in heartburn reporting and, thus, this symptom unrelated to GERD may respond to low-dose tricyclic antidepressants.
As these patients represent the group mostly responsible for PPI failure, multichannel intraluminal impedance (MII) plus traditional pH-metry can be the best tool to identify them. A recent study [15] using this novel technique on a large group of patients unresponsive to PPIs has shown that they can be categorized into three distinct subgroups: 11% had symptoms related to acid reflux, 37% had symptoms related to non-acid reflux, and 58% had symptoms related neither to acid reflux nor to non-acid reflux. This means that most patients unresponsive to PPIs have symptoms which are not related to any kind of reflux, and those with refractory heartburn can be better classified on the basis of MII + pH-metry as affected by functional heartburn which is likely to generate many of the PPI failures in patients with NERD.
In conclusion, NERD is an umbrella concept which underlies heterogeneous subgroups of patients without endoscopically visible lesions of esophageal mucosa. They differ from each other because of distinct pathophysiological features and variable response to treatment with the powerful antisecretory drugs which are today available for therapy of GERD. Patients with functional heartburn are part of the above large and complex population of NERD and are characterized by normal esophageal acid exposure and negative symptom index. These patients cannot be considered as affected by GERD and should be treated with drugs other than acid-lowering agents, because they are responsible for the most part of PPI failures in patients with NERD.
